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i 




ART = ( *~ ) ^ ixjtU 



<juuJi Lai . £>^y±. j\^u^jf\ 4m ■ u\ j- *a * = 

^PNJ HFTAT>- " ^ 



:JjVt JI5JLI 



j 1 \C i 



^04 



^LC ^jJ 



*\V 4 — j^mj ^jqX. i^yaLc <USjjl£. dill 1 J *^ i j-oLc 



V\ r Lc diii^ J| ^ 
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j o J j£i j 




<<cl II jkLx. u ft M ill V i ^L_c jjllJi 



fcdl j «LlC js!m dill I J if. ^LcJau (jSJj .(iSl j 

4 ju jll ^ <Tf^ a <J L^-la L uaJL* Jjj jlj ^Vl 

j Li^JUIi <a^1 — lojVI f-L^Jfli JS,t„o cijL^ j 





= MUJAPI -( t ^ ) : 

^ * / 1P1 

\ = I.ZUPIRAN - 





rt^ ) : iJGJI 

.(<U) iJ5 ^1^1 

< £ .*« J I J-6ajj t <Li\ — uj Jj-a ^aLc :(_JlUJI 
: L£ <j^J $-aJL jjJl ^1 j^Uj^ ^1 



.(^) (KRMAN) = ( 



v> ) 



( ) 



L , ) : «*i^jt 



.■u ^1 cwiU: = NVASHST 



jv-aV \ J.LUI 
^j-Sa Ca^XI C*3j_kj| ^ 4_^^JL_, 



tj <— > (jjSLjijIj 4 — ajjl ^ „iA j o (j| 
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^LJi dli: L^>j1j (U) J» <U) 



^ ^jJllj ,i_cUJI VJ L-^ aU^t_, J-^J cA^ = B 1 SH = _N 



dt^i i^b < °) VA few 12 J**eJ 



.(N*\) AN il- Jl^jt j^j(<dJl 



j^i = SHSHHFTAT 



.(NY) 



. Walker The Arab Sasanian Coins P.XXXVHI ( N 

itljJI J *LLjjJI ia^laiii (^yi_oJI jj M.flll ^UUtJI (^0 oU i ^jUwj JUS J< 

Walker The Arab Sasanian Coins P.XXXVIII ( t 

Ibid P.23 noox. 1 

Walker Ibid P. IXI (v 

YYN^ ^iL^I ^jji AtMl ^1 (\ 

YY * -Y N \ u * i Y^ ^X-y ^Vl ^.jt 

N<\A£ NJL'VA ^(>Ji .JiaJLo) ijujjtJt jjiUt - Jl*1\ ( 

1 N 

V^w* JjLJI ^.^1.1 ( 

i N, -a 



Y 



1 
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Lift? hlfcpr . iULjoil ujj—uli-l oJ^>t 
^1 lsu**a Jsjju C^Ji lift 



■i 



•mil 








hui^ jSJ . ^Lii> j c^jtt j 6 j«Jki tf ill ^^cdxJt ^LUI 0! 
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AC 



Jl fj^ii* j£j oL^jit t> J.AC t> 



4» it 



J! i^UxJI 



j-jJ>1) <LUuil ^ Li jSLJ ,,,-%ll 

jl a" ml jii . wait jiajl Cii ojJUll 

ft J^L\ J <Ki mil 6X4 iJj-o (>a ^j^iJI glolr 

AAJ LT^b ^ — J.' miAi H 



( i )Slide rules 



ill 



i3 l-AjJil (jlfjj w^^-jlII l^x. JLkt ,-lJI c*i i\ 



** * 

:(Abacus 



O- 6 <-iVf (JJ I^AjjIj ^.jjj .l^llw 

cJljLa j mil 




L 



JLj 



Gear Wheels alalkll desk calcu- (i^jji iii^ii 



o-L-Vl ^ ^Jl ^U,V1 -Apt ^ ^,Uo ^ ^ , ^- UI ^ U ^ VI «> J " ^ Vl ^ 



1*J1 ^il — ^^ii i ^ j ^UJj 
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ij^Ail LiUJi v^J* 



i -Aj \H j-^i j— _* ^LiJI L*L-U^ 



-a 



-.1 



^UjLi J[ j^^Ji ^U*JI tt.HH 

(^S-al* (5 111 JJbJI . J^jlaj lie 



jL_ut_ tf >VI <_«J-Jt yUl 

_> 



J—J 



i_JsL_L_Ji 



4 _Jl l (j-.-VI rL_>L_j J^L_i 

<Jf J^l lu yUl i^L^it C UL jlli.1 Jj 
^Ulj ^1 Jjh__ ^ ^ jjl ^ ^ 



Jiaj 5JL__JI ^j^u__Ji L^i J\J^\ IjJ-i 

n a* \ <^_j Jacard 



A_4 |JlL__w_-L__tl 



4jl_i jlc jau dJi_.^ . Ada 

. i4_Jj ADA 5___ii 



4_L 



« a-jijli aL^Ji ^^i^ ^Uk^jl 

JJ^ S^Ui) ^__0J| s^Uij ijS^sJj 



-ij .(«) mark- 1 jl^^^I-jli 



J a-k_c 



SjJJ CwJa. Lf l^. 4_w*ftj &LaJiV! j jj lal > I 
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. S ^riLw jl 5^L^ 5jj^> 



* uj - l^ H o' ilSj jjiall OJ- C-Luj ^jjJI 



JULL 



VI 



t^ 3 



.uay ^ ^l,, ^j^jSji, sjU -r 

t— Robert E. Lynch and John R. Rice, "Computers: Their Impact and Use " , Holt 

^vo, Rinehart and Winston Inc., 
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-L^JI i^b Jj J^^Jl J ^>^LI AjjJLS^ £*UaJ! J>U^> 



j^il ^ Oj 1 -JI I OA u***} .Ju2Wi^ JLStii^ jL& <WU ^ jJ^lj 



l4^aiw ^ wii^i ^ujjdl jiUailS Hflahto ^^a*} «uc jU>Vl O^U>l <<uU 



■J3>^ ^JisiU ^f i x ; 



»J-ilii oiL^j C^Z\ .^d-ifJi Ja^i <> 6LJLI j 
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ixlfJt ^oilj Lpt-^ c»bl*j ^1 

jj ■ ■ ■ '■'I I * j^iftU < m . ^I I 

. <Lju J.5,1 1 



J^l>«Jl t> oi*Jl ^ Ji 



d ■ . ■ I j^ .awl) jSjXol 4_a1jJ ^iljj 



i-^LuVI 4_—J_iil ^L*VI J[ Jj-^^JI 



4JU.JI J-aj 



*t_u. 



Jill j> 



^ t3 ^^^^ ^ — ^iK^j^g 



.1* 



L 



dLU 



. JUjjJI 



^j^j^l c^ij^Jl LuL <_Vi^ ^x^l jJo ^\ j j- , g _ Ji S^r^wj QUl^l _T 



O-ill ^L ^a U ^jjl Jl, jju mi) I U , ^ ,, ( -Jj 

l 1 ^) t^olJU, J[ J^j ^ ^,Uj ,,,11 



f. 



<Jk ,r,il' 



4ij^il j^iJI J) ^ U AV 



jl ii^ji 
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Ul 



r- j II 9j1 Q. Jt- Li ,'t) J 



^ dlil <U£ 

<iV t< j *., j J aC . <j\ j <i-uoj JJu_J ( <QLi.j 



^^^^ # ^* 1 

4 — a^JLI 6 J^-J A ^ . -ftj j — Q 5\ i n„t,i Jj i t 



.4ljj_ii SjLSiVU ^i^t Jj .j^i^il 

1 UU jilj j^v^il j 



^ J-W J W JL?J— fr^ u^J ' < ^ "".I I li* JJ ^jl^ l^i^ Mi ...» 



jj <JL=».j JjLSJ ^j^-oj Mi <Mir. (^aj—S^o 



^-^j <uLU^ 



J^i J^lj— JLc ^jJU^jJi aUV 



^ — 



p — *J LlL Jl *\ -j a J„„a l ,„c. Lj—i 



* 4. 



1 a j jL-, 



(j^jjj-JI idlJi ^7 j — a 4 — u 1 c. jvL5 
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J 



JUl 



to 



. ip 
J 1 >r 



■ta^-xii ^jliJ^ 1 m Mill *t ^ 



i jj-i — Jj — 'Aj 




4_J 



<Lu^SU (3Lo jk^j ii^jJJj 



^jJl ^j^iJi p^JJkijjJ jLIjluVI Lot 



C5 - 




(\j V <l til a . ,.U aj * 1 ^-^ 



^L_cj JL*_J ^d_c j-c 



VJ-^JJ <^\j^ ,_uU Ji 



4il — kJ] ^ Jl cj cffj-i 




^Lkll Ul* <j^V jJk, V VjLc. 



>1 ^r*^ O^- J*A-w=»j j^jJf uLLs 

^jjLiitj ^jjLjJLl oLs-L-sa ^JlU u^o 



ulj (< u|j aJ ^ 
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}U1 



£i}LAj [iJLa_a j^JI j ,,'\) 



Jl 



|^>£A < \ Ai^jtj X-cl^iJIj j-^ 
j j a Jj — ]ajt — !jSJ ywV> 



•<j J-**^J j^-^l V^Jf ^^J^ 




jjji ^ujI Jj 



^Ul <>L5Jij <L^|j 4_1LL^j ^^Ij 2r*jJI J^lj— Ldj ^-JL? 



JpuuJ 



(<3VLa) <Aalaj j-> J^-J 



o-a f+^j — ^ (3 I — * j 6 j' — 



— 5 1 1 



j' ^Jiij ce^Ljj jjo^ ctJiiA ^^Jj 

O 1 ^ ajSl_*^3 ^ j,.r»,,M j^J .Olij 
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VI 




Lie ^Uil JOi grill a^U ^» <M 




1 ^ptil JM ^L&Ju 



JA*S\ J^J (J UJ-J id) t^^LC ^Ljil 



Jus* La 

ij Sjji £.L_aw»1 Uju^i! J^vij ^jjdl pj I H (>_• OMxJi 
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♦ ♦ 






^Uf rib* 



1 & wtefll \Jl& iwJbjJI 043 dill <L*£a j^UtfU 

JmLm^ <lx 3-^? 3^0 ^^oi^i JJL> uLT jjb^ .*mr * 




c^-j^* ^aoIaj JxVi o^jdb ocUil jl^Vi oj^jJ jj-^^lf 



Ji 



v 1 ^ 1 c> JjVl r „ill JjUl, 



»U\\\ {y> < aJLua Y *V 1 j £jL 

_ 3 
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i^jUt Jv> ^b L< Ajh r,j UfL^; 



Hp Hh 

I — xJf J— a J LeX. 



Oaj (^1 '^pi^ ^jj>tjJI (jjSJt J fll m i ft j L^JjiwJ 

■0) 



jSZ i-m,V ol aJuuaJi <> JJ-JU LfrJ 



J[ t ^.I^U. j uIaulJI 4_JjjJt (J-C t i j ijt 



■ * jji j 



< \ A JjVi J-ucJji Jj J^J_J ^1 ill J^Ltj 



6^ Si*J ^IjJ S Js ,j_5 jj^jJI ^"a5j 
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J uii ujlJ 6^_-*jLju ij] 



Oj-a ^ ^-oj 1 A..^a>j L^l*iff j «L*i 



u j£j ^.t ^li j Ml t> aJjj ^j-^^it i^jL; ^j-^Ji ^Lii j_c 



- ^^ j <ikili (3 4j-ijaJ1 <£.LkJl oL!aj ^ ^ ,A i . 



u t 
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gfU* 8*-^' 

<ir sa\ & W bo* 4#>i j4> 



I 



■V" 

s 

pi 
to 

li 



U6T ) 




J^jl l^U. <»J ^ jj^UI J, : JUi jlif ^aLL ^AJI 

<L-Uj VJ^J * J'^ ^ L^i Co 4 b 



4, a au a 



<Lak V l_J l^ii f^Uf 4_^ J ^ J «*-u>2Ulj 

^ C^-> We* '<^>-5 jl^r^ J]j 
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>VY\ >Lc c>j>jj «LJ_aV1 ixJaJU j £-^=> I o * (j^Jl S^iuueJ! 4 jnjU'l! JjLuij—llj 
./o) 5jj*LftJt j <ju*& ^ UJI j <(V) <u_>*-li 5oiA*JI J CaI^LiJIj CA^cil^JJ 



4I*A ^i^L£ J-C pUj (V) fijULaVI ^1 



Xf ,v. .Ui ^ u 

: (j^lc j ^ /» ^Oj-* jJklk ^-j-iijl 



\^ / _»\rrA ijiLJi i..u \. 



kll 



M*&ir «^fcr ^^ar . f 



j — — tv) £ ^JJ — H J 



( Y ) 



,1c 0^>nJt 



.X all ftici- 3^ ^j) .uijf . r 
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— Si! tfi| ((^r^JJLi <_flixlil i^Liil 



^1 4_^ujliJi i_i_UL >kLL j^A 



(NY) .^k^ olJL- 



\yyv 



4.j,fl I ill <a-*kll 



Jjc aalcoji £*lji uai . i 



1 



.(Y-) « r m- 



a! i Till wl^SLi 
*™*^ ^ » * * 



.(\X) 



.(YY) olc^Lil j —4 >Y«H <_L^ JA*j £ ^ JUj 



Uf 



\ Y^^ 



j . If 



^ ^ ^ ^aj-(Yo) WJJ ^ AJVlJ y-iai"^ Jl :< 



' Y * Y < *t i » jfl i q,,o 



e Sejj^ Sf^j <*^J"j 
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.(vr) pi* c| 



.(YV) 



.(YY) 



j ajJs* 4 jj Jl— 5j *J — ^ j 

.<ri) 



+2JL:uJlg So^aaJl ISUj^cJI tigjaJI Jga* - 10 

Jjljj^J 4_1LmJJ <_j| JlT- Jj^ J tLXO Jl3 



'( rV ) oj-Sjj ? \UAjj M -A iJuu, oj^ 



^\a<\y = _a \yu * ... jusvi 



^Y•A <_Lu» (1 •) ^uflj,! d\,LI I 



A 



Jl 4 t JJL1 ri ^ 



\ YYo 




^AU jLHIj ,(1 \) 

<3 ^U, ^^MJ CiJJI j j^ii Lki 



(YY) (<J U-iVi oL^Ilow ^jloi-JI Jtfj 

.(w^ — a ^ Y^^ <i^j ^^Aaj j >ljL 
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Jl 4^1 J-« J* J* J ^ ^^"^ J UJ 



4— 1— 6j — alajl — J < _j a„U„H Jj< yjj^ < Jtok^t 



•( tr ) 



.Lou 

* 

.(^Ulj o 1 ^ 1 J* uf^' : c = r :liJt f-"^ 1 

JUjaJi JjC <jl mill ^j-JjX TiiJLjJl a ■«■ il l 

\rro 



J pL_=.j (ol) ^jljjUl 

<J ( (0V) .-.I ^ ,U 1 



.yicjl JACg MJ^JI 23oC . VI 

(3 ^_aL 4 — jl ,(i 1) oUj — ikil jj 



4 \ ill ^JUiA J |; 



4iUI j ijl jiUII ,^tn j (^U. 

j*Jj j — iil — L ^cj ftill <^JLju<aj 4-JlJJI J 



(JjC Jj^ Jaa.a A^^J "J 

^\ Ma&t m r\ ( i0 ) ^ J (^"» JL5j 



-mi 



. rv 



« 



(iY) 



1 



WS&II ,ji*iUt . « .^Vl j JS^oJIj (0 . ) ^ijiji 



www.ahlaltareekh.com 



.(IV) 

<_j Jn u£^VL-j ^J^' ^lj™^^t 



<^j| JxJl <t (Uul £yLi L-A.il iJjjl 

Caj (j-o J-t j^S .\a^ a L_AjSj "r^ 3 ** 



.(1A) 



.(■U) ^>UU iA^i jL^i j -(v) U M 

J\ jj£ ic^JL (V • ) alo^VI ^ 

4* 



Jt 



1^.1 ^i-L-ajl LjjVt jJkLL ^rj (till j5j 



.^U^iJI JjtaaJg ^hUjI! Jtfifrl . 



<3 <xxUj ^lAJI <uj j^nd .i^UJl ^Li^VI (^jL^VI ^jJI u ,i*,t t j rl ,„ 



<JLx_k 



is 



i 4 I 




kJI 



J — ^J— ^ 



Too jjjm J^L=J1 ^ ^ ^ ^ u . . ^ 



y-^V* awi ^L^i a ,u . 



^nji .o^l c^i^j '("nj^-a—yij 
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.JJd^alf SA^g .>]ieJI 2iz> 9 , . V 



*i_L,» :Jt-5 _>_Al— L c-l^JI J oLcj^kli 

j ^ o2j ^ ^-^L> ok^U! ,(V"\) o^kj <^L^L 



^rrA 



.iliLl jljij JiiUJl j«-^vii .lAA-a .^a+l! yic «jl jJI yjUl j ^ .t, flj frLJc rujL; _Y 

6—^'^ j^U* V**"?' jSU-J -T" 

-m j a<V\„0VV/A j WN/r j W/\ .(ti,U,^J1 y^ixJl iiiiS ^ JV 



^v■\ : ^u, /v) 



trt/\ ^uii ^ (r) 

\ ■ I ijX .^,^1 j£lt (o) 
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Y> : jU**' (tA) 
"\1\/\ (11) 

iyy^ cm>JI <^ (°') ^iiaj-j £jjLdi _ 

n\/\ (oy) 

\Y jV j T: fUjVI^L^ (T) 

■\i\/\ (on -^j-*- 11 



r« : jl^VI jjlS (oo) 

lTY/\ ^jbJI (01) 

11\ / \ (OV) 
■\1S/\ (oA) 



(j-L^JI <^jj (TV-VA/W) 

.11_1o/\ ^IfcjJbl! ^ LiJ Jiilj .JiiLJI 



T* : jtj^VI jj^ (V) 

.vn_iii ^ ^uji jl^i . u ,miii (in) 

"\1\/\ ^Ij Y0- /\ ^alftjJJL! j*^*.. (1Y) 

j ntyi j ■ -■ ai_a\ j \o a ^ r u V -st i (-\r) 

.j* W A 

11/ \ Ojikil ^i„AS (it) 



Vvjl^VI^(lo) 
10 :^(11) 
-til / \ cU^ktl (IV) 
i-jiJI olji-tj o\/\ CiLfij ,j ^1 jtll (1A) 

wr/\ jj o-\\ ^ ^ oUjj \iv/i 

\11/\ 0>^JI ■ * ■*■< (11) 

T- : jli^l jjtf (V-) 
"\1\ j 11V/N clc^l (V\) 
lTY/\ cUj^UI ^^.j T * : jl^VI jj£ (Vt) 

wv/\ cUj^kn f ^Lii (vr) 

1TT :l ^(V1) 

VA/1 ^YA/\ 6 ^]t ^ jltil (VO) 

T* : jlj^^l jjiS (VI) 
oil /\ (VV) 



lYY/\ cmjUJI <e^» (\ N) 

r- : jU^vi ^ (>r) 

Y -1 j T-o/T ^ .i^^l (NT) 
1A<\/\ oU^I^^jm, (U) 

<j^aLUI oLL. j „k>,« ^_>4_» ^kHj (\ o) 
■ij^jJ! ^JLk j.. ,.,,11 <*l^ Wo _ XIAfX 

1 YY/\ CAijUil (\"V) 

iai/\ (\v) 

Jtj 1A1/\ .-.^ j j Ll l n .. (\A) 

\ \ 0/ i 



T* : jU^t-,^ (\1) 
Y\"V j Y\o/A i^JI ^1 (Y-) 

(YY) 
< tr ) 



lYY/\ 



/ 

1A1/> iUjjULl t 

!TY/\ 



11 -/\ O^jJaJU f^u (Yl) 

11- /\ (Yo) 
YYY/N tUJfi. j^fc (Y-V) 

T- rjb^l jj£ (YV) 
11 • / \ oUj^kil (YA) 

1YY/N (Y1) 



lAlj 1 AY /Y 

\ • \ • fx ^ .Axjtiy (r\) 

tYY/\ y^jLOl (YY) 
11 • / \ cUj^UI - : • - (YY) 
\\- /\ (Yl) 

£YY/\ (To) 

r\ (Yi) 

11 • / N ol^jJJl ^i, (TV) 
\ \ • / YjLaJ .j - yUJSjjj ( YA) 

YOV; ^ (YI) 
\Y0A iL« : J^Vt ^ (1 -) 
11 -/\ olcj*kll j.^*- (1\) 
YY/ t pjj .^.^jJI ^Sili (1Y) 
iTY/\ yjjUJt (1 Y) 
11 - / N cLtjJJLI ,^.n (U) 
T- : jlj^VI j^iS (10) 



V -M^r 



MM fijpM _(\ ) £ _ iljy^ Uliui JUT 
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^ xdJ^ /Jfc St\> Sum C*)££i 



1 J a (J S^jUJI Vi (Jl J-C LLo I — ^ajji.j 



oL_pi* j j-^j^, ji J^i Jo jk^ all alS 
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L 

a^g-i) *ijb=4 . Lib 

S>^JU i*-^' : ^' — — 1 — te* 



: ^j^Ji l,all fi^z . Ugl 



ft 



JLc ^ JLc I pyK ft \ N * * j~aj 

,<3^ Ml (3 



.^^jlAJUL ^LLLIjJI l^L^iuu^ Cj jL>fj 



I^ISlj „a ^Y < \^ «lLuj ^LoLi <^£j^jlU 



^ 1 1 n 



JJe i i^k .^jj i^ji i^jJIj .is^j ^j, j^,^ 



■ ^JjIj tjjJ-> ol^J A " 



Mb 



T 



er^j (( ^ljJI ^LiJt 4_^L^ 

(j l— j5CJ 1 ( r_JU a N \ AA 4_Luu jl 2 a * 

CjIj 1=^6 (^Laj \A1*\ 4 lui ^jV j j 



. -Y 
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a \ > Y^ « _A 







y-ftj — a \ Y \ Y iLui 4 ..U^j \ j ;"<j ^ j^l 

-Mi 

.rt ji r- iijjJi j* 

^1>kiJ <_^v _y 

— a M,t/a j ,. „„„ ^ J j mi l I j^ii 



.[\YV-\\V] 




1 «jjVI 




d*3 



.-a \ Y\ Y 4^ <J^ ^ (y ^SM C ^ ^ 1 jL ^ , ^^ fl ^ jL ^^ J! 
At Jill \±jk j oLLjJ^ai ^ 

S^ljj ^jui <i_UU l^u i^i .JUjLj. . 

jUl Jill liA Jl ^ .^UJL .p V / \ j^lkJI O^) 



l,<t> J)j A ^ V Y Y 4-JlULU (j *\\ Hl% 

(YAA/A r ^VI) AVA jjSXI 
— *AYY 4 \,„ ^l^r^lu L^JlJ'G ^-j-i 
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^ * * (3 JiflL^ ^^.L^j ^d^^a-Ll f^J^j-fll 



■'■*« jaJL-t l2j-iI1S 4, JU.rx.* A n ml 



J J f^? 



^}UV1 i^^cU 



<r ^ui oil jU^n rr ^ 
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